Grade and recovery of eddy current separation can be estimated on the basis of trajectory simulations for particles of simple shapes. In order to do so, the feed is characterized in terms of a small set of test-particles, each test-particle representing a fraction of the feed of a given size, shape and material. In this paper, the grade and recovery curve predicted for a sample from the 6-16 mm non-ferrous fraction ofcar scrap is compared with experimental data. The results indicate that it may be possible to automatically control eddy current separators on the basis of such predictions.
INTRODUCTION
Eddy current separation is an effective way of recovering non-ferrous metals from streams of industrial or municipal waste [1] . The separation is brought about by inducing eddy currents inside the conductive particles of the stream. These currents lend a transient magnetic moment to the particles which is used to propel them in a gradient magnetic field [2] . Among the many design concepts for separators that have been tried, the rotary drum is the most widely used type of eddy current separator today (see Fig. 1 ). The active part of this machine is a fast spinning drum, with a surface consisting of rows of magnets of alternating Corresponding author. polarity. A conveyor belt takes the feed over the drum and the conductive particles are ejected from the mainstream. The trajectory of these particles is generally determined by a combination of the electromotive force, gravity, and the forces of friction with the conveyor belt and the air.
At present, none of the published models for eddy current processes can claim complete generality. Most of the theory developed before the nineties, in particular the work by Schl6mann [3, 4] and van der Valk et al. [5] [6] [7] , is dealing with the limit of small particles or low frequencies, and ignores the effect of particle rotation. In the early nineties, work was done on larger particles by Fletcher et al. [8] [9] [10] The model used for the simulations in this paper was developed by treating the particles as magnetic dipoles [12] [13] [14] . This kind of model is limited to small and medium-sized particles but it can deal with any kind of field geometry. So far, it has been applied to rather basic particle shapes like spheres and cylinders, but there is no fundamental reason why it should not be developed for more complex shapes. The basic theory of the electromagnetic forces and the model for the mechanical interactions of the particles with the belt are briefly discussed in the next section. The remainder of the paper describes the prediction of grade and recovery on the basis of trajectory simulations. The procedure of It was shown in [14] that the dynamics of the particle magnetic moment M, as observed by the particle in its own frame of reference, can be closely approximated by a linear, first order differential equation:
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In this formula, B a is the magnetic field as observed in the particle's frame of reference, cr is the electrical conductivity of the particle and #0 47r. 10 -7 Tm/A is the magnetic permeability of vacuum. R defines the size of the particle and V is its volume. The tensors C and D are dimensionless and depend only on the shape of the particle. For example, for a cylindrical particle, oriented with its long axis along the z-axis of its frame of reference: In the absence of other forces, Eqs. (1)- (3), in combination with Newton's laws of motion, can be integrated for the trajectory of the particle [16] .
Contact Forces
The most important force besides the electromotive force is the mechanical interaction of the particles with the conveyor belt. Interparticle forces may also play a role, especially at higher throughputs, but these forces were not taken into account. In order to avoid multiple points of contact between the particle and the belt, the shape of the particles was, somewhat arbitrarily, represented by the largest internal ellipsoid. The dynamical states of the system were confined to three modes: roll, slide and fly.
The transition between rolling and sliding was defined by the stan- In our experiment, we selected a sample from the 6-16 mm of the non-ferrous fraction ofcar scrap (see Fig. 3 ). All separation experiments were done with this sample, which was carefully reconstructed after each run. For the purpose of characterization, the sample was first divided into four shape categories: flat particles, globular particles and two kinds of rod-shaped particles (all-metal and insulated wire). The 
Simulations
The list of test-particles was fed to simulation software based on the dipole model discussed in the previous section in order to [19] . For a given belt speed and drum speed, the splitter position was varied along a line extending radially from the center of the rotor (see Fig. 4 ). Five lines of splitter positions were selected, ranging from horizontal to almost vertical (q =00,20 , 40 , 60 , 80), and for each line, the radii of intersection with the particle trajectories were computed. The splitter position (x, y) was then stepped up from the minimum radius to the maximum radius in ten steps and for each position the theoretical grade and recovery was determined, both for small size of the material [14] . The best splitter position is generally low, which is also the experience from the field.
Experiments
The sample used in the characterization was also used as the feed for a 
